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Tularemia in Virginia

Introduction

Tularemia, also known as *‘Rabbit
fever’, ‘Deerfly fever'’,and ‘‘Ohara’s
disease’” was first described in hu-
mans in 1911.' Since then this infec-
tious zoonotic disease has been re-
ported throughout North America,
Europe, U.S.S.R., and Japan.? The
disease, caused by Francisella tular-
ensis, can be transmitted by a vari-
ety of modes: insect bites; contact
with or ingestion of infected tissues
and body fluids; ingestion of contam-
inated water; inhalation of infectious
material; and rarely, by introduction
through the conjunctival sac. Rab-
bits, ticks, deerflies, fleas, cats,
dogs, and squirrels are responsible
for transmitting the disease to man.
After an incubation period of 2-10
days (usually 3 days), the disease
manifests itself in one of six forms:
ulceroglandular (most common),
glandular, oropharyngeal, pneu-
monic, typhoidal, and oculoglandu-
lar (least common). Fever usually ac-
companies other signs.

Tularemia is considered a rela-
tively rare disease in man. Since the
disease has several modes of trans-
mission as well as clinical manifes-
tations, a thorough history is re-
quired by the physician in order to
suspect a case of tularemia. A re-
view of all reported cases of tulare-
mia in Virginia from 1972 to 1986
was conducted in order to character-
ize the epidemiology of the disease
in Virginia.

Methods

Tularemia is a reportable disease
in Virginia. After receipt of each re-
port of a case from a physician or
laboratory, information was col-

lected by questionnaire on each pa-
tient’s age, race, and sex, place and
mode of transmission, date of onset,
clinical signs, method of diagnosis,
and treatment. A tularemia case was
considered confirmed if there was a
4-fold increase in antibody titer be-
tween acute and convalescent
phases or a positive culture.

Results
Clinical

Fifty-eight cases of tularemia were
reported in Virginia between Janu-
ary 1972 and December 1986, 29 of
which were considered confirmed.
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The most common signs exhibited
were: fever (95%), lymphadenopathy
(84%), eschar/ulcer (58%), chills
(51%) and pneumonitis (33%). Only
3 cases had ocular involvement and
only 2 cases led to death. The pa-
tients that died were aged 72 years
and 74 years, and appeared to have
other problems complicating the dis-
ease. For 36 cases where data were
available, the mean maximum tem-
perature during illness was 103.2°F
with a range of 100°F to 106°F. Phy-
sicians used streptomycin sulfate as

(Continued to page 2)




Tularemia in Virginia

Continued from page 1

part of the treatment therapy for 31
(53%) patients. Therapy was un-
known in 5 of the cases (9%).

Twenty-nine of the 58 cases (50%)
were confirmed either by a 4-fold
increase in agglutination antibody ti-
ter between acute and convalescent
phase serum specimens (21 cases),
or isolation of F. tularensis on cul-
ture (8 cases). Serologic evidence of
infection for 22 cases (38%) con-
sisted of one or more titers of =1:40
without a four-fold increase (most
had only a single specimen ob-
tained). The remaining seven (12%)
were diagnosed on clinical grounds
only.

Epidemiology

An average of four to five cases of
tularemia were reported per year,
with 15 cases (26%) reported in 1972
and none reported in 1983 and 1984.
Two cases were found to have origi-
nated in North Carolina and Mary-
land and were not used in analysis.

Tularemia was reported most com-
monly during the summer months of
June-August (40%, 23 cases), and
the fall months of September-No-
vember (33%, 19 cases). As seen in
the Figure, summertime cases
tended to be tick-associated while
fall and winter cases tended to be
rabbit- and squirrel-associated.

Most cases occurred in the north-
western and central regions of Vir-
ginia. The typical patient was a
young white male. The average pa-
tient age was 36 years with a range
of 5-74 years.

Rabbits were the most common
form of animal contact and ticks
were the most common form of in-
sect contact (Table 1). Mechanisms
of transmission of the disease in-
cluded: insect bite, skinning an ani-
mal, dressing an animal, handling an
animal, and preparing an animal for
cooking (Table 2).

Patients 19 years and younger ac-
quired the disease primarily through
insect bites and handling animals.
Older patients, on the other hand,
acquired the disease through skin-
ning and dressing animals, as well as
from insect bites.

Discussion

Some reported cases could not
easily be classified into the six forms
of tularemia described previously.
Common clinical signs reported (fe-
ver, lymphadenopathy, eschar/ul-
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cers, and chills) were consistent,
however, with the ulceroglandular
form of tularemia. This form is
known to account for more than 80%
of all tularemia cases.?

The disease may resemble cat
scratch fever, sporotrichosis, infec-
tious mononucleosis, and lymphan-
gitis. Diagnosis of tularemia depends
on the physician’s index of suspi-
cion, which should be increased
whenever a history of hunting and/
or tick bite is elicited.

Streptomycin is the drug of choice
in treating tularemia and improve-
ment is usually seen in 2-3 days.
Alternatives include tetracycline and
chloramphenicol although these
have not been proven to be as effec-
tive.

Serum agglutination titers are the
preferred test for confirmation of tu-
laremia. A four-fold increase in titers
between acute and convalescent per-
iods is considered diagnostic. Stud-
ies suggest that titers of =1:40 can
persist for years in individuals with
past infections,* making it difficult to
confirm recent tularemia if only a
single titer is available. Titers are
usually detectable during the first
10-14 days of the disease, then grad-
ually peak before falling.

Another way to confirm tularemia
is by culturing and recovering the
infectious agent. F. tularensis is a
small gram-negative coccobacillus
which is difficult to isolate without

enriched culture media containing
cystine. The attending physician
must therefore notify the laboratory
that the diagnosis of tularemia is be-
ing considered.

The seasonal trend of tularemia
reports (summer, fall, and winter)
was expected. Ticks are present in
the summer when people tend to be
active outdoors. Rabbit and squirrel
hunting seasons in Virginia take
place ‘in the fall and early part of
winter.

Rabbits are considered major re-
servoirs of tularemia. People that
hunt, handle, and prepare rabbits for
consumption are obviously at
greater risk for the disease. Ticks
serve as vectors by receiving the or-
ganism from infected mammals and
innoculating susceptible hosts
through bites. Less commonly, the
disease can be transmitted from the
scratch or bite of cats or dogs carry-
ing the organism on their paws or
mouths.

Hunters should wear gloves when
skinning or handling animals, espe-
cially rabbits and rodents, as should
those involved in preparing the meat
for ingestion. The meat should be
cooked thoroughly. People should
avoid contact with ticks and deerflies
in endemic areas, and should be
aware of the symptoms of tularemia
should contact occur.? Laboratory
workers who culture F. tularensis

(Continued to page 3)

Table 1. Animal or insect contact by gender.*
Contact Male Female Total (%)
Rabbit 21 6 27 (37)
Tick 16 4 20 (27)
Cat 7 0 7 (10)
Squirrel 4 0 + (5)
Deerfly 2 1 3 (4
Dog 2 0 2 3
Other/unknown 10 0 10 (14)
Table 2. Mechanism of transmission by age group.*
Age Group Total (%)
Mechanism 0-19 yrs >19 yrs
Insect Bite 7 15 22 (30)
Animal * skinning 1 14 15 (21)
¢ dressing 0 13 13 (18)
¢ handling 3 6 9 (12)
* cooking 0 7 7 (10)
* ingestion 0 5 5 07y
Other/unknown 1 6 7 (10)
* Some patients reported more than one mechanism.
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Recommendations of the Immunization Practices Advisory Committee (ACIP) of the U.S. Public Health
Service

_ Prevention and Control of Influenza
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These recommendations update
information on the vaccine and an-
tiviral agent available for the control
of influenza for the 1987-88 influ-
enza season. They supersede previ-
ous recommendations. Changes in-
clude: 1) Updating the influenza
strains in the trivalent vaccine for
1987-88, 2) extending the recom-
mendation for vaccination of per-
sons in households with a high-risk
person, and 3) revising precautions
for use of amantadine hydrochlo-
ride.

Introduction

Influenza A viruses are classified
into subtypes on the basis of two
antigens: hemagglutinin (H) and neu-
raminidase (N). Three subtypes of
hemagglutinin (H1,H2,H3) and two
subtypes of neuraminidase (N1,N2)
have caused widespread human dis-
ease. Immunity to these antigens,
especially hemagglutinin, reduces
the likelihood of infection and the
severity of disease if infection does

occur. However, there may be suffi-
cient antigenic variation (antigenic
drift) within the same subtype over
time so that infection or vaccination
with one strain may not induce im-
munity to distantly related strains of
the same subtype. Although influ-
enza B viruses have shown more an-
tigenic stability that influenza A vi-
ruses, antigenic variation does oc-
cur. Therefore, major epidemics of
respiratory disease caused by new
variants of influenza continue to oc-
cur, and the antigenic characteristics
of current strains provide the basis
for selecting the virus strains in-
cluded in each year’s vaccine.
Typical influenza illness is char-
acterized by abrupt onset of fever,
sore throat, and nonproductive
cough. Unlike many other common
respiratory infections, it can cause
extreme malaise lasting several days.
More severe disease can result if in-
fluenza virus invades the lungs (pri-
mary viral pneumonia) or if second-

ary bacterial pneumonia occurs.
High attack rates of acute illness and
lower respiratory tract complica-
tions usually result in dramatic in-
creases in the number of persons
visiting physicians’ offices, walk-in

clinics, and emergency rooms.
Persons who are poorly able to
cope with the disease because of
their age or underlying health prob-
lems are at high risk for complica-
tions from influenza. These persons
are more likely than the general pop-
ulation to require hospitalization.
One recent study showed that, dur-
ing major epidemics, hospitalization
rates for adults with high-risk medi-
cal conditions increased among dif-
ferent age groups by about twofold
to fivefold. During influenza epidem-
ics, healthy children and adults may
also require hospitalization for influ-
enza-related complications, but the
relative increase in hospitalization
rates is much less than the increase
(Continued to page 4)

(Continued from page 2)
should wear masks and gloves.
Suspected or confirmed cases
should be reported to the appropri-
ate local health department so that
investigation of contacts can be con-
ducted, with a search for the origin
of infection.
Submitted by Lisa Puscheck, senior
veterinary student on clerkship with
the Office of Epidemiology.
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Tularemia By Month of Report
Virginia 1972-1986
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Influenza
Continued from page 3
for high-risk groups.

The significant increase in mortal-
ity that often occurs during influenza
epidemics is a further indication of
their impact. Such excess mortality
is a direct result not only of pneu-
monia, but also of cardiopulmonary
or other chronic diseases that may
be exacerbated by influenza infec-
tion. Ten thousand or more excess
deaths were documented in each of
19 different epidemics from 1957-
1986. More than 40,000 excess
deaths occurred in each of several
recent epidemics. Approximately
80%-90% of the excess deaths at-
tributed to pneumonia and influenza
during epidemics have occurred
among persons =65 years of age.
However, influenza-associated
deaths among children or previously
healthy adults <65 years of age are
also reported during major epidem-
ics.

Because the proportion of elderly
persons in the United States is in-
creasing and because age and its as-
sociated chronic diseases are risk
factors for severe influenza illness,
the future toll from influenza may
increase unless control measures are
used more vigorously than in the

past. Younger populations at high
risk for influenza-related complica-
tions are also increasing for various
reasons, including the success of ne-
onatal intensive-care units, better
management of diseases such as cys-
tic fibrosis, and better survival rates
for organ-transplant recipients.

Options For The Control Of
Influenza

There are two measures for reduc-
ing the impact of influenza: immu-
noprophylaxis with inactivated
(killed virus) vaccine and chemopro-
phylaxis or therapy with an antiviral
drug. Vaccination of high-risk per-
sons each year before the influenza
season is the single most important
measure for reducing the impact of
influenza. This measure can be
highly cost-effective 1) when it is
aimed at individuals who may expe-
rience the most severe consequences
and who have a higher-than-average
potential for infection and 2) when it
is administered to high-risk individ-
uals during routine health-care visits
before the influenza season. Recent
reports indicate that, when there is a
good match between vaccine and ep-
idemic strains of virus, achieving
high vaccination rates in closed po-
pulations can reduce the risk of out-
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breaks by inducing herd immunity.
When outbreaks of influenza A do
occur in closed populations, they
may be stopped by chemoprophy-
laxis of all residents. Other indica-
tions for prophylaxis (whether with
vaccine or antiviral drug) include the
strong desire of any person to avoid
an influenza infection, reduce the se-
verity of disease, or reduce their
chances of transmitting influenza to
high-risk persons with whom they
have frequent contact. Unlike im-
munization, which protects against
influenza types A and B, chemopro-
phylaxis is effective only against in-
fluenza A.

Specific chemotherapy for influ-
enza A is most likely to benefit indi-
viduals who seek medical attention
promptly because of the abrupt on-
set of an acute respiratory infection
during an influenza A epidemic,
Early chemotherapy may reduce the
severity and duration of illness for
high-risk individuals who have not
been vaccinated or for whom influ-
enza vaccine has not prevented in-
fection.

Influenza is known to be transmit-
ted in medical-care settings, and
measures such as isolating ill pa-
tients individually or in groups, limi-
ting visitors, and avoiding elective
admissions and surgery during an
influenza outbreak are all possible
ways of limiting further transmission
within hospitals and other institu-
tions. However, unlike specific anti-
viral prophylaxis, these measures
have not been demonstrated to be
effective in controlling outbreaks.
Likewise, the effectiveness of clos-
ing schools or classrooms during ex-
plosive outbreaks has not been es-
tablished.

Inactivated Vaccine For
Influenza Types A and B

Influenza vaccine is made from
highly purified, egg-grown viruses
that have been rendered noninfec-
tious (inactivated). Most vaccines
distributed in the United States have
been chemically treated (split-virus
preparations) to reduce the inci-
dence of febrile reactions in chil-
dren. Influenza vaccine currently
contains three virus strains (two type
A and one type B) representing influ-
enza viruses recently circulating in
the world and believed likely to oc-
cur in the United States the following
winter. The potency of present vac-
cines is such that they cause minimal
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TABLE 1. Influenza vaccine* dosage, by age of patient—United
States, 1987-88 influenza season

Number of
Age Group Productf Dosage (ml)§ doses Routef
6-35 mos.  Split virus only 0.25 2 IM
3-12 yrs. Split virus only 0.5 2% IM
>12 yrs. Whole or split virus 0.5 | IM

adverse reactions should be expected.

*Contains 15 pg each of A/Taiwan/1/86(HIN1), A/Leningrad/360/86(H3N2), and B/Ann
Arbor/1/86 hemagglutinin antigens in each 0.5 ml. Manufacturers include Connaught
(Fluzone® whole or split. distributed by E. R. Squibb & Sons); Parke-Davis (Fluogen*
split); and Wyeth Laboratories (Influenza Virus Vaccine, Trivalent™ split). Manufacturer’s
telephone numbers for further product information are: Connaught (800) 822-2463, Parke-
Davis (800) 223-0432, Wyeth (800) 321-2304.

tBecause of the lower potential for causing febrile reactions, only split (subvirion) vaccine
should be used in children. When used according to the recommended dosage, split and
whole virus vaccines produce similar immunogenicity and side effects in adults.

§Because children are accessible when pediatric vaccines are administered, it may be
desirable to administer influenza vaccine to high-risk children simultaneously with routine
pediatric vaccine or pneumococcal polysaccharide vaccine, but in a different site. Al-
though studies have not been done, no diminution of immunogenicity or enhancement of

{The recommended site of vaccination is the deltoid muscle for adults and older children.
The preferred site for infants and young children is the anterolateral aspect of the thigh.
**Two doses are recommended for maximum protection with at least 4 weeks between
doses. However, if the individual received at least one dose of influenza vaccine between
the 1978-79 and 1986-87 influenza seasons, one dose is sufficient.

systemic or febrile reactions and
nearly all vaccinated young adults
develop hemagglutination-inhibition
antibody titers that are likely to pro-
tect them against infection by strains
like those in the vaccine and, often,
by related variants that may emerge.
The elderly and patients with certain
chronic diseases may develop lower
postvaccination antibody titers than
healthy young adults and, thus, be
more susceptible to infection of the
upper respiratory tract. Neverthe-
less, influenza vaccine can still be
effective in preventing lower respi-
ratory tract involvement or other
complications of influenza among
these high-risk persons. Influenza
vaccine will not prevent primary ill-
nesses caused by other respiratory
pathogens.
Recommendations For Use Of
Inactivated Influenza Vaccine
Influenza vaccine is recommended
for high-risk persons =6 months of
age and for their medical-care provi-
ders or household contacts, for chil-
dren and teenagers receiving long-
term aspirin therapy, and for other
persons wishing to reduce their
chances of acquiring influenza. Vac-
cine composition and dosages for the
1987-88 influenza season are given
. in Table 1. Guidelines for the use of
vaccine among different segments of
the population are given below. Re-
maining 198687 vaccine should not
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be used. Although the current influ-
enza vaccine often contains one or
more antigens used in previous
years, immunity declines in the year
following vaccination. Therefore, a
history of vaccination in any previ-
ous year with a vaccine containing
one or more antigens included in the
current vaccine does not preclude
the need to be revaccinated for the
1987-88 influenza season.

During the past decade, data on
influenza vaccine immunogenicity
and side effects have generally been
obtained when vaccine is adminis-
tered intramuscularly. Because
there is no adequate evaluation of
recent influenza vaccines adminis-
tered by other routes, the intramus-
cular route is preferred. The recom-
mended site of vaccination is the del-
toid muscle for adults and older
children and the anterolateral aspect
of the thigh for infants and young
children.

Target Groups for Special
Vaccination Programs

Groups at greatest medical risk of
influenza-related complications.
Based on observations of morbidity
and mortality, high-risk groups have
been classified by priority. Thus,
available resources can be directed
toward organizing special programs
to provide vaccine to those who may
derive the greatest benefit. Active,
targeted vaccination efforts are most

necessary for the following two
groups, and the objective is to vac-
cinate at least 80% of each group:

1) Adults and children with
chronic disorders of the cardi-
ovascular or pulmonary sys-
tems requiring regular medical
follow-up or hospitalization
during the preceding year.

2) Residents of nursing homes and
other chronic-care facilities
housing patients of any age
with chronic medical condi-
tions.

Groups at moderate medical risk of
influenza-related complications. Af-
ter the above two target groups have
been vaccinated, programs should
make vaccine readily available to
persons at moderately increased risk
of serious illness compared with the
general population. These include:

1) Otherwise healthy individuals

=65 years of age.

2) Adults and children who have
required regular medical fol-
low-up or hospitalization dur-
ing the preceding year because
of chronic metabolic diseases
(including diabetes mellitus),
renal dysfunction, anemia, or
immunosuppression.

3) Children and teenagers (6
months through 18 years of
age) who are receiving long-
term aspirin therapy and,
therefore, may be at risk of de-
veloping Reye’s syndrome fol-
lowing influenza infection.

Groups potentially capable of no-
socomial transmission of influenza to
high-risk persons. During many win-
ters, nosocomial outbreaks of influ-
enza are reported. Although not
proven, it is reasonable to believe
that individuals caring for high-risk
persons can transmit influenza infec-
tion to them while they are them-
selves incubating infection, under-
going subclinical infection, or work-
ing despite the existence of
symptoms. The potential for trans-
mitting influenza to high-risk per-
sons should be reduced by vaccinat-
ing:

1) Physicians, nurses, and other
personnel having extensive
contact with high-risk patients
(e.g., primary-care and certain
speciality clinicians and staff of
chronic-care facilities and in-
tensive-care units, particularly
neonatal intensive-care units.)

(Continued to page 6)
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Influenza
Continued from page 5
2) Providers of care to high-risk

persons in the home setting
(e.g., visiting nurses, volunteer
workers) as well as all house-
hold members, whether or not
they provide care.

Vaccination of Other Groups

General Population: Physicians
should adminster vaccine to any per-
sons wishing to reduce their chances
of acquiring influenza infection. Per-
sons providing essential community
services (e.g., employees of fire and
police departments) are not consid-
ered at increased occupational risk
of serious influenza illness, but they
may be considered for vaccination
programs designed to minimize dis-
ruption of essential services during
severe epidemics.

Pregnant Women: Pregnancy itself
has not been demonstrated as a risk
factor for severe influenza infection,
except during the largest pandemics
of 1918-19 and 1957-58. However,
pregnant women with medical con-
ditions that increase their risk of
complications from influenza should
be vaccinated since influenza vac-
cine is considered safe for pregnant
women without a specific severe egg
allergy. To minimize any concern
over the theoretical possibility of ter-
atogenicity, vaccine should be given
after the first trimester. However, it
may be undesirable to delay vacci-
nating a pregnant woman who has a
high-risk condition and will still be
in the first trimester of pregnancy
when influenza activity usually be-
gins.

Persons Who Should Not be
Vaccinated

Inactivated influenza vaccine
should not be given to persons who
have severe allergies to eggs (see
Side Effects and Adverse Reactions).
Normally, persons with acute febrile
illnesses should not be vaccinated
until their temporary symptoms
have abated.

Timing of Influenza
Vaccination Activities

The first sporadic laboratory-con-
firmed cases of influenza in the
United States or U.S. territories are
often documented in September or
October. However, except in years
of pandemic influenza (e.g., 1957
and 1968), high levels of influenza

6

activity have not occurred in the
contiguous United States before De-
cember. Therefore, November is the
optimal time for organized vaccina-
tion campaigns in chronic-care facil-
ities, worksites, and other places
where high-risk persons are rou-
tinely accessible. Vaccination is de-
sireable in September or October 1)
in regions that have experienced ear-
lier-than-normal epidemic activity
(e.g., Alaska) and 2) for persons who
should be vaccinated and who re-
ceived medical check-ups or treat-
ment during September or October
and, thus, may not be seen in No-
vember. In addition, hospitalized
high-risk adults and children who are
discharged between September and
the time influenza activity begins to
decline in their community should be
vaccinated as part of the discharge
procedure.

Children who have not been pre-
viously vaccinated require two doses
of vaccine with at least 1 month be-
tween doses. Vaccination programs
for children should be scheduled so
that the second dose can be given
before December. Vaccine can be
given to both children and adults up
to and even after influenza virus ac-
tivity is documented in a region, al-
though temporary chemophrophy-
laxis may be indicated during influ-
enza outbreaks (see Antiviral Agents
for Influenza A).

Strategies for Implementing
Influenza Vaccine
Recommendations

More effective, well planned pro-
grams for vaccinating high-risk per-
sons are needed in nursing homes
and other chronic-care facilities and
in physicians’ offices, health-main-
tenance organizations, hospitals,
and employee health clinics. Adults
and children who are in high-priority
target groups and do not reside in
nursing homes or other chronic-care
facilities should receive influenza
vaccine during their last regular
medical check-up before the influ-
enza season (i.e., before December).
Clinicians should contact high-risk
persons not scheduled for regular
medical appointments in the fall and
tell them to come in specifically to
be vaccinated. From September-
February, hospital discharge proce-
dures should include vaccinating
high-risk patients against influenza.
Medical-care personnel and auxil-
iary staff must be made aware of the

importance of ensuring that no high-
risk patient resides in or leaves a
medical-care facility during the fall
without having influenza vaccine of-
fered and being strongly urged to be
vaccinated.

Educational materials about influ-
enza and its control are available
from a variety of sources. For more
information on these sources, con-
tact the Centers for Disease Control,
Center for Prevention Services,
Technical Information Services,
1600 Clifton Road, N.E., Atlanta,
Georgia 30333.

Side Effects and Adverse
Reactions

Because influenza vaccine contains
only noninfectious viruses, it cannot
cause influenza. Occasional cases of
respiratory disease among vacci-
nated persons represent coincidental
illnesses unrelated to influenza infec-
tion. The most frequent side effect
of vaccination is soreness around the
vaccination site for 1-2 days. This
occurs in less than one-third of vac-
cine recipients.

In addition, the following two
types of systemic reactions have oc-
curred:

1) Fever, malaise, myalgia, and
other systemic symptoms of
toxicity occur infrequently
and, most often, affect persons
with no exposure to the influ-
enza virus antigens in the vac-
cine (e.g., young children).
These reactions begin 6-12
hours after vaccination and can
persist for 1-2 days.
Immediate, presumably aller-
gic, reactions such as hives, an-
gioedema, allergic asthma, or
anaphylaxis may occur, but
they are extemely rare. These
reactions probably result from
sensitivity to some vaccine
component—most likely resid-
ual egg protein. Although cur-
rent influenza vaccines contain
only a small quantity of egg
protein, the vaccine is pre-
sumed capable of inducing im-
mediate hypersensitivity reac-
tions in individuals with severe
allergies to eggs,and such per-
sons should not be given influ-
enza vaccine. This includes
those who develop hives, swell-
ing of the lips or tongue, or
acute respiratory distress or
collapse after eating eggs. It
also includes persons who have
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developed evidence of occupa-
tional asthma or other allergic
responses from occupational
exposure to egg protein.

Unlike the 1976 swine influenza
vaccine, subsequent vaccines, which
have been prepared from other virus
strains, have not been associated
with an increased frequency of Guil-
lain-Barre syndrome. Although in-
fluenza vaccination reportedly may
inhibit the clearance of warfarin and
theophylline, further studies have
consistently failed to show any ad-
verse effects of influenza vaccination
among patients taking these drugs.
Simultaneous Administration
of Childhood or Other
Vaccines

There is considerable overlap in
the target groups for influenza and
pneumococcal vaccination. Both of
these vaccines can be given at the
same time at different sites without
increased side effects. However, it
should be emphasized that, whereas
influenza vaccine is given annually,
pneumococcal vaccine should be
given only once. Detailed immuni-
zation records, which should be pro-
vided to each patient, will help en-

sure that additional doses of pneu- -

mococcal vaccine are not given.

Because children are accessible
when pediatric vaccines are admin-
istered, it may be desirable to admin-
ister influenza vaccine simultane-
ously with routine pediatric vaccine,
but in a different site. Although stud-
ies have not been done, no diminu-
tion of immunogenicity or enhance-
ment of adverse reactions should be
expected.

Antiviral Agents for Influenza
A

There are two antiviral drugs with
Epidemiology Bulletin

specific activity against influenza A
viruses. They are amantadine hydro-
chloride and its analogue rimanta-
dine hydrochloride. Presently, only
amantadine is approved for market-
ing in the United States, although
clinical trials have been undertaken
with rimantadine to determine
whether it also meets the safety and
efficacy standards required for mar-
keting.

Both amantadine and rimantadine
interfere with the replication cycle
of type A influenza viruses, although
the specific mechanisms of their an-
tiviral activity are not completely
understood. These drugs also reduce
virus shedding. Both drugs are ap-
proximately 70%-90% effective in
preventing illnesses caused by natu-
rally occurring strains of type A in-
fluenza viruses, but they are not ef-
fective against type B influenza.
When administered within 24-48
hours after onset of illness, they
have reduced the duration of fever
and other systemic symptoms and
allowed a more rapid return to rou-
tine daily activities. Since they may
not prevent actual infection, persons
who take these drugs may still de-
velop immune responses that will
protect them when exposed to anti-
genically related viruses.

In spite of the above evidence,
chemoprophylaxis is not a substitute
for vaccination because 1) it does
not protect against influenza B and
2) patients may fail to take the drug
for the full 6-12 weeks of an epi-
demic period. Increasing the availa-
bility of rapid viral diagnostic tests
and improving the dissemination of
information on where laboratory-
confirmed influenza A virus infec-
tions are taking place will allow for
more efficient use of antivirals. Such

.information is reported throughout

the influenza season in the MMWR
and is now available to public health
officials by computer telecommuni-
cation from CDC.

Specific recommendations have
been made for amantadine. Should
rimantadine be approved for market-
ing in the United States at some fu-
ture date, additional recommenda-
tions will be published.

Amantadine Prophylaxis
Recommendations

Although amantadine is not a sub-
stitute for vaccination, it is recom-
mended for prophylaxis under spe-

cific circumstances, particularly for
control of presumed influenza A out-
breaks in institutions housing high-
risk persons. To reduce the spread
of infection, the drug should be given
as early as possible after recognition
of an outbreak. Contingency plan-
ning for influenza outbreaks in insti-
tutions is needed to establish spe-
cific steps for rapidly administering
amantadine to residents of chroni-
care facilities when appropriate.
This should include plans to obtain
physicians’ orders on short notice.
When the decision is made to give
amantadine for outbreak control, it
should be administered to all resi-
dents of the affected institution,
whether or not they received influ-
enza vaccine the previous fall. Dos-
age recommendations and precau-
tions (see Dosage and Precautions for
the Use of Amantadine) and in the
drug’s package insert should be fol-
lowed. To reduce spread of virus and
to minimize disruption of patient
care, it is also recommended that
amantadine prophylaxis be offered
to unvaccinated staff who care for
high-risk residents of chronic-care
institutions or hospitals experiencing
a presumed influenza A outbreak.
For prophylaxis, amantadine should
be taken each day for the duration of
influenza activity in the community.
Amantadine prophylaxis is also rec-
ommended in the following situa-
tions.

1) As an adjunct to late immuni-
zation of high-risk individuals.
It is not too late to immunize
even when influenza A is
known to be in the community.
However, since the develop-
ment of an antibody response
following vaccination takes
about 2 weeks, amantadine
should be used in the interim.
The drug does not interfere
with antibody response to the
vaccine.

2) To reduce spread of virus and
to maintain care for high-risk
persons in the home setting.
Persons who have not been ap-
propriately immunized and
who care for high-risk persons
in home settings (e.g., house-
hold members, visiting nurses,
volunteer workers) should also
receive amantadine for prophy-
laxis during influenza A virus
outbreaks in their community.

(Continued to page 8)
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Continued from page 7

3) For immunodeficient persons.
To supplement protection af-
forded by vaccination, chemo-
prophylaxis is also indicated
for high-risk patients who may
be expected to have a poor an-
tibody response to influenza
vaccine (e.g., those with severe
immunodeficiency).
For persons for whom influenza
vaccine is contraindicated.
Chemoprophylaxis throughout
the influenza season is appro-
priate for those few high-risk
individuals for whom influenza
vaccine is contraindicated be-
cause of anaphylactic hyper-
sensitivity to egg protein.
Amantadine can also be used pro-
phylactically in other situations
(e.g., for unimmunized members of
the general population who wish to
avoid influenza A illness). This deci-
sion should be made on an individual
basis.
Therapy

Although amantadine has been
shown to reduce the severity and
shorten the duration of influenza A
illness in healthy adults, there have
been no well-controlled clinical stud-
ies examining the efficacy of aman-
tadine therapy in preventing compli-
cations of influenza A in high-risk
persons. Nevertheless, because of
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the potential benefits, amantadine
should be considered for high-risk
patients who develop an iliness com-
patible with influenza during known
or suspected influenza A activity in
the community. The drug should be
given within 24—-48 hours of onset of
iliness and should be continued until
48 hours after resolution of signs and
symptoms.

Dosage and Precautions for the
Use of Amantadine:

In determining whether or not to
use amantadine for prophylaxis or
treatment of individual patients, the
following information should be con-
sidered:

1) In controlled studies, 5%-10%
of healthy young adults taking
amantadine at the standard
adult dose of 200 mg per day
have reported side effects in-
cluding nausea, dizziness, in-
somnia, nervousness, and im-
paired concentration. These
side effects are usually mild
and cease soon after amanta-
dine is discontinued.

2) Amantadine is not metabolized
and is excreted unchanged in
the urine by glomerular filtra-
tion and tubular secretion. Be-
cause of the decline in renal
function associated with nor-
mal aging, it is recommended
that the daily dose for persons
=65 years of age not exceed
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100 mg. When amantadine is
administered to patients with
impaired renal function, the
dose should be reduced (see
package insert). Because rec-
ommended dosages for persons
with renal impairment may pro-
vide only a rough estimate of
the optimal dose for a given
patient, careful clinical obser-
vation is needed for such indi-
viduals so that adverse reac-
tions can be recognized
promptly and the dose reduced
or the drug discontinued if nec-
essary. Since amantadine is
not metabolized, toxic levels
can occur when renal function
is sufficiently impaired.

3) Persons with an active seizure
disorder may be at increased
risk for seizures when given
amantadine at a dose of 200 mg
daily. Although there are lim-
ited data regarding the use of
amantadine in persons with sei-
zure disorders, currently avail-
able data suggest that any risk
of increased seizure activity in
such persons might be reduced
by using a lower dose of the
drug.

4) The use of amantadine in chil-
dren <1 year of age has not
been adequately evaluated.
The approved dosage for chil-
dren 1-9 years of age is 4.4 to
8.8 mg/kg/day, not to exceed
150 mg/day. Although further
studies to determine the opti-
mal dosage of amantadine for
children would be desirable,
physicians should consider pre-
scribing the lower range of the
approved dosage to reduce the
risk of toxicity.
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Cases of selected notifiable diseases, Virginia, for the period August 1, 1987 through August 31, 1987.

State Regions
Total to Date Mean This Month

Disease This Last 5 Year
Month | Month | 1986 1987 | To Date IN.W.| N. [SW.| C. | E.
Measles 0 0 60 | 26 0 0 0 0 0
Mumps 2 10 34 68 31 0 0 1 0 1
Pertussis 6 1 30 4 23 0 2 | 0 3
Rubella 0 0 0 1 3 0 0 0 0 0
Meningitis—Aseptic 50 26 151 140 136 8 9113 8 | 12
*Bacterial 11 11 172 116 163 1 1 4 1 4
Hepatitis A (Infectious) 16 10 77 169 95 1 3 10 2 0
B (SERUM) 44 41 305 307 341 4 5 14 10 11
NON-A, NON-B 5 8 47 37 55 0 3 1 0 1
Salmonellosis 279 152 875 1144 917 | 35 | 77 | 41 | 67 | 59
Shigellosis 45 16 50 130 94 | 11 | 19 6 1 8
Campylobacter Infections 91 76 377 410 365 | 16| 19 | 11 2322
Tuberculosis 30 54 229 296 306 51 12 0 6 7
Syphilis (Primary & Secondary) 21 39 257 195 310 0 4 3 4 |10
Gonorrhea 1380 1003 12341 9730 13140 | — [ — | — | — | —
Rocky Mountain Spotted Fever 8 3 40 14 39 0 0 2 2 4
Rabies in Animals 31 22 122 261 252 | 12 7 0 7 5
Meningococcal Infections 4 7} 55 56 50 0 0 0 0 4
Influenza 4 9 3953 1227 1440 0 0 3 0 1
Toxic Shock Syndrome 0 0 ) 0 6 0 0 0 0 0
Reye Syndrome 0 0 2 0 3 0 0 0 0 0
Legionellosis 2 0 11 7 14 0 0 0 2 0
Kawasaki’s Disease 3 3 18 20 19 0 1 0 0 2

Acquired Immunodeficiency

Syndrome 22 22 118 150 — 1} 12 1 5 3

Counties Reporting Animal Rabies: Albemarle 1 fox; Augusta 1 bat, | cat, I raccoon, | skunk; Chesterfield 2 bats; Culpeper
1 raccoon, 1 skunk: Fairfax 4 raccoons; Hanover 2 raccoons; Henrico | raccoon; King and Queen | raccoon; King William
1 cat; Loudoun 1 raccoon; Madison 1 raccoon; Middlesex 1 beaver; New Kent I raccoon; Northumberland 1 fox; Page 1
skunk; Powhatan 1 raccoon; Prince William 1 fox, 1 raccoon; Rockingham 1 cat; Shenandoah 2 skunks; Westmoreland 1

raccoon.

Occupational Illnesses: Pneumoconioses 29; Asbestosis 19; Carpal Tunnel Syndrome 17; Hearing Loss 8; Silicosis 2;

Mesothelioma 1; Dermatitis 1.

*other than meningococcal
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